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ADVISORY ON THE USE OF THIS DOCUMENT

The information contained in this document has been daveloped ogolely for the
purpose of providing general guidance to empleyees of the Goddard Spaca Flight
Center (GSFC). This document may be distributed outside GSFC only as a
courteay to other government agenciles and contractors. Any distribution of
thims document, or application or use of the information contained herein, im
expreaaly conditioned upon, and ig subject to, the following understandings
and limitations:

(a) The information was developed for general guidance only and is
subject ta change at any time;

{b) The information was developad under unigue GSFC laboratory gonditiona
which may Aiffer substantially from outside ¢onditions;

{c) GSFC doee not warrant the accuracy of the informationm when applied or
uded under other than unique GSFC laboratory conditions;

(d) The information sheauld nat be construed as a repregentation of
product performance by either GSFC cor the manufacturer;

{e) Neither the United sStates goveroment ner any peraon acting on behalf
of the United States government assumes any liabiliey resulting from
the application or use of the information.
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A radiation evaluation was performed on L4ACZ45 Lo determinc the
total dose teolerance of these parts. A brief summary of the tost
results is provided below. For detailed information, refer to
Tables I through IV and Figure 1.

The total dose testing was performed using a cobalt-60 gamma ray
source. During the radiation testing, eight parts were irradialed
under bias (see Figure 1 for blas configuration), and two parts
were usced ds control samples. The total dose radiation steps were
10, 20, 30, 58, 75, and 100 krads. After 100 krads, parts were
annealed al 25°C for 24 and 168 hours, and then the irradiation
was conbinued to 200 and 300 krads (cumulative). The dose rate
was between .5 - 5.5 krads/hour, depending on the total dose
level {see Table IT for radiation schedule). After each radiation
exposure and annealing treatment, parts were electrically tested
according to the test conditions and the specification limits
listed in Table III, These tests included two functional tests
{1 MHz) ai 3.0 V and 5.5 V

All parls passed all initial tests, and stayed within the
specification limits for all parameters on irradiation up to 30
krads. Scome parametric faillures werc obsorved for IC T.r ICC and
Ioee after radiation exposures Lo 50, 75, and 100 krads. After
18% krads, the readings for these paramelers (Toerr Ieceoy and
lCCZ) ranged from 0 to 376 uA, 0 to 1.26¢ ma, ang B to glG vi,
respaectively against a maximum specificabion limit of 160 ua for
all three parameters. However, all partg passed both functicnal
tests {(at 3.0 and 5.5V) on irradiation up to 140 krads.

On anncating for 24 and 168 hours, parts showed some recovery in

Toens ICCH* and Iopg, but overall, most parts continued to exceed
Lhe gpecilication limits for these parameters. On continued

irradiaticon to 200 krads, parts exceeded the specification limits

.



on a number of paramcters including Lz Ioygrs Ir1,s Xpmre VOLZ,
and VOL3. However, all parts passed both functionsl tests.
However, after 300 krads 7 parts failed functionally as well.
Table TV provides the mean and standard deviation values for each
parameler after different radiation cxposures and annealing
treatments. It also provides a summary of functional test results
after each radiation/annealing step.

any further details aboub this evaluation can be cbtained Upor

request. If you have any gquestions, please call me at {301y 731-
8954,



TABRLE I. Part Information

Generlio Part Number: hA4AC245

SMEX Common Buy

Fart Number: 9262~8B775801RE (IA124239)
SMEX Common Buy

Control Number: 1658

Charge Number: ce0099

Manufacturer: National Semiconducter Corp.
Quantity Procured: 197

Lot Date Codes: 90364

Quantity Tested: 10

Serial Numbers of 402, 403, 404, 405,
Radiation Samples: 406, 407, 408, 409

Serial Numbers of

Control Samples: 400, 401

Part Function: Octal Bidirectional Transceiver
Part Technology: CMaS

Package S5tyle: 20 Pin DIp



TABLE II. Radiation Schedule
EVENTS

1) Initial Electrical Moasurements

2) 10 krads irradiation 8 5§55 rads/hr
Post. 10 krads Electrical Measurements

J) 20 krads irradiation @ 555 rads/hr
Post 20 krads Electrical Measurements

4) 30 krads irradiation @ 500 rads/hr
Post 30 krads Electrical Measurements

5) 50 krads irradiation @ 1050 rads/hr
Post 50 krads Electrical Measurements

6y 75 krads irradiaticn @ 1350 rads/hr
Post 75 krads Electrical Measurements

7) 100 krads irradiagion @ 1350 rads/hr
Post 100G krads Electrical Measurements

8) 24 hour annealing
Post Z24 hr Electrical Measurements

9) 168 hour anncaling
Post 168 hr Electrical Measuremenls

10} 200 krads irradiation @ 5550 rads/hr
Post 200 krads Electrical Measurements

11) 300 krads irradiation @ 5550 rads/hr
Post 300 krads Electrical Measurements

Notes:

1} All parts werc radiated under blas at the coball:

facility at GSFC.

DALE

Uh/01/91

0h/16/491
05717791

DL/17/91
05/18/91

05/18/91
05/19/91

05/19/91
05/20/91

05/20/91
05/21/91

05/21/91
05/22/91

05/22/91
05/23/91

05/22/91
05/29/91

05/29/91
05/30/91

05/30/91
05/31/91

=60 gamma ray

2} All electrical measurements werc performed off-site at 25°C,

3} Annealing porformed at 25°C under bias.,



Table ITT. Electrical Characteristics ol S4AC245
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COMMENTS/EXCEPTIONS

12H4

INH= =24.0M0 AND IOL=Z4MA

InH

WAS PERFURMEL WITH
dA> PERFURMED WITH

(1) FUNCTINNAL TEST #1

—4.0Ma AND IOL

2

(2) FUMCTIONAL TEST

WERE TESTED DURING THE

SCTIDNAL PINS 3

o nl

—

(4) Q£_ AND DIR IWPUTS WERE KCPT AT OV AND YCC DURING THE voy TESTS.

{37 NU AaC PARAMETERS WERE TESTED.




TABLEIV: Summary of Electrica’  asurements after

Total Dose Exposures and Annealing ror 54AC245 17
Total Dose
Total Dose Expesure (krads} Annezlirg Exvosure (krads)
20 30 50 75 24 hreg|lé8 hrs 200 300
Mean m2an  sd mean sc ean =d | mean  sd maan  sd
Test  #1 . : : 3 gpres 0F
Tas~ g2
voHl v| z.3
VOHZ 4
VGH3 vl s,
VoH4 | 2
VOES oA,
VOHG W oe T
VORT V' 3.85
VoLl  mv| £.2
VOLZ V] 0.C
VCLE  mv| 0.0
VeLd  mv| o.o
oL vl o.p
VOLE v 1.0
VOLT  mv .2
ITH] nal 0.2
TIHZ nal o.¢
IIL ral-:oce
ICZH  nk| 0.0
IC2L UA[-10.0
I2CH Azl 3.0
1L pal o.o
ICCZ . C.0
Note:

1/ The maan and standard daviation values ware calculatad over the eight parts irradia-ed in this testing.
The control samples remained constans thraughout the testing and are rot included in this table.
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Figure 1. Radiation Bias circuit for 54AC245
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